Abstract If persons with phenylketonuria (PKU) do not start a protein restricted diet in early infancy, they will suffer severe brain damage. Previous qualitative research on adults and adolescents with PKU has identified stigmatization, uncertain risk perceptions, considerable time spent on preparing food, and incongruence between the PKU diet and certain lifestyle demands. The aim of this study was to explore young and early treated Norwegian adults' experiences, by conducting in-depth interviews in 2011 with 11 adults with PKU, aged 20-30. Being the first qualitative study on people with PKU in Norway, the process was inspired by grounded theory. All participants reflected on their own health and existence by expressing positive counterfactual thoughts. They considered themselves lucky to have had parents who had managed the diet, they were grateful for the time and place they were born, and for information and treatment availability, although the results also show some ambiguous attitudes towards the hospital which provided the treatment. The expression of gratitude in association with having PKU suggests a major positive coping strategy. It contributes to a more holistic understanding of the experiences and attitudes of young, Norwegian adults with PKU, as it provides a counterweight to the negative experiences.
Background and Introduction Phenylketonuria
Phenylketonuria (PKU; OMIM: 261600; ICD-10: E70.1) is a rare, congenital metabolic disorder, which if left untreated results in severe, irreversible brain damage. The condition demands treatment with a stringent protein-restricted diet from early infancy, as well as ingesting a pharmaceutically developed protein substitute.
The definition of a rare disorder is that it affects only a limited number of individuals, defined as 1:2000 in the European Union, 1:1250 in the USA (Schieppati et al. 2008) and 1:10 000 in Norway (The Norwegian Directorate of Health 2011). There are approximately 50.000 people with PKU worldwide (ten Hoedt et al. 2011) . Research on PKU and other rare disorders has been mostly medical. However, interest for social research is expanding.
The history of PKU is a history of medical success. PKU was discovered in 1934 by the Norwegian physician and biochemist Asbjørn Følling, who described the disorder in detail after analyzing the urine of severely mentally disabled children. The first positive results from protein restricted dietary treatment were demonstrated in the 1950s. However, the treatment did not reverse the neurological damage, thus the importance of starting early treatment, made possible by programs developed in the 1960s. This led to the newborn screening program which, depending on country and hospital, started in the late 1960s and early 1970s (Christ 2003) .
Today, almost all newborns in the industrialized world are tested for PKU during the first week of life. Though outcomeseverity from dietary breaches decreases with age, and there is little consensus amongst treatment centers as to the ideal blood level concentration, the standard recommendation is to maintain the dietary treatment throughout life, known as diet for life (Trefz et al. 2014) . For parents of children with PKU and for adults with PKU the stringent protein-reduced diet is associated with a considerable extra amount of time spent on preparing food (Eijgelshoven et al. 2013) , because the PKU diet necessitates highly meticulous measurements. In addition, most baked goods have to be made at home.
The material described in the present article is part of a larger study which explored the lived experiences of young, Norwegian adults with PKU. In addition to the expression of gratitude, as presented in the present paper, the larger study revealed themes of felt and enacted stigma during shared meals; difficulties explaining the nature of, and reasons for the PKU diet, as well as insecurity regarding potential risk outcomes from dietary breaches in adulthood. Those additional themes have already been presented elsewhere (Diesen et al. 2014) . Other qualitative studies concerning lived experiences with PKU have identified stigmatization, fear of stigmatization and incongruence between the PKU diet and certain lifestyle demands as major barriers to dietary compliance and social inclusion (Di Ciommo et al. 2012; Frank et al. 2007; Vegni et al. 2010) .
Gratitude
In the social psychology, gratitude is described as being linked to well-being as a positive coping strategy, mediating stress and enabling people to deal with the problem (Wood et al. 2010) . Gratitude is argued to be a reflexive emotion that requires both thoughts and feelings at the same time, i.e. it has a cognitive/affective nature (Visser 2009 ). Gratitude also implies humility in recognizing that without the contribution of others, we would, and could not be, who or where we are in life. It is argued to be an important key to happiness (Emmons 2007) . Furthermore, the expression 'lucky' is understood as an expression of gratitude in a comparison process (Teigen 1997) . Gratitude in counterfactual thoughts help individuals to focus on the positive aspects on life, and is strongly related to well-being (Wood et al. 2010) .
In one other qualitative study from Italy (Vegni et al. 2010) , in the 25-year old age group, to consider oneself as fortunate in light of the diagnostic and therapeutic history of PKU was recognized as a special feature, although it received little specific attention in the publication. The main focus in qualitative PKU research has been on negative symptoms and experiences, which is not unique for PKU; it is a rather traditional approach to research on treatment and coping for people with chronic illnesses (Newman et al. 2004) . Few studies have examined the role of gratitude in association with chronic illnesses; however, a strong correlation between gratitude and enhanced quality of life for people living with chronic illnesses such as arthritis, chronic obstructive pulmonary disease and diabetes has been shown (Eaton et al. 2013) . Research that has examined the relation between positive attitudes and health outcomes predict Black of depression, higher achievement and -intriguingly -better positive physical health^as the result of positive attributes (Seligman 2008, p. 7) . To display gratitude is one example of such positive attributes (Eaton et al. 2013) .
In regard to the early treated Norwegian adults with PKU, there is currently no way of knowing how well they are coping with their condition, and their quality of life remains to be surveyed. The notion of their displayed gratitude therefore provides a new perspective in the academic attempt to understand the holistic experiences and attitudes of people with PKU.
Methods Design
The study was based on interviews with individuals with PKU, aged 20-30 years (mean age 24) in 2011. This particular age group represents the oldest that have been treated according to diet for life. For older individuals, treatment was recommended to be discontinued during adolescence, although many have resumed dietary treatment later on. Older cohorts are therefore more heterogeneous in their disease outcome.
The study was accepted by the Regional Committee for Medical and Health Research Ethics (REK) in Norway, and complied with the ethical principles set by the Declaration of Helsinki. A presentation of the forthcoming study was posted on the 'wall' of the open Norwegian Facebook interest group (PKU Norge), and it was also printed in the Norwegian PKU association's membership magazine. A postal invitation to participate in the study was distributed by the Centre for Rare Disorders, Oslo University Hospital (OUH) to the entire Norwegian PKU population in the chosen age group, which counted 44 individuals at the time. The Centre for Rare Disorders is an interdisciplinary competence centre, which specializes in approximately 70 rare disorders, including PKU. The Norwegian PKU screening program and treatment is centralized at OUH, which made it possible to ensure that no one was excluded.
Participants
Thirteen individuals responded positively with written consent; however, two were unobtainable within the time limit, and the selection thereby consisted of 11 individuals with PKU; seven women and four men. All participants had completed the Norwegian equivalent to high school education, and higher education varied from none to high academic level. Seven adhered to a classical PKU diet, one was pregnant at the time and on a maternal PKU diet. Three had chosen to gradually phase out dietary treatment after taking over responsibility for their own diet, and were eating normal food.
Instrumentation and Procedures
Nine interviews were conducted face-to-face in a location chosen by the participants; in their home, in private rooms at their campus site, at a quiet café or at the Centre for Rare Disorders. Two interviews were conducted via video communication on Skype due to geographical distances. The interviews lasted from 45 min to 2 h and all were conducted by the author. The interviews were semi-structured and included topics on the participant's social life, childhood, food preferences and perceptions of risks from non-compliance. The way of questioning followed a conversational style, and the aim was to talk about all the topics, rather than following a structured line of questioning. During the interviews, the participants were asked to share their experiences and thoughts about their condition. In asking how instead of why, the interviewer encouraged the participants to relate their stories without placement of guilt or responsibility (Becker 1998) .
All participants were, however, asked if they had reflected on how life could have been, if the circumstances had been different. The question was asked openly and aimed for individual interpretation. BDifferent circumstances^could imply being born without PKU; being born in another place or at another time with PKU; having become cognitively disabled due to lack of treatment; having had less parental and/or social support in growing up with PKU; or other interpretations. The question typically led to some of the results presented in this article.
The interviews were recorded and fully transcribed by the author, and were read and audited by two separate colleagues in addition to the author.
Data Analysis
The interviews and analyzing process were inspired by grounded theory, with the intention of forming hypotheses emerging from the collected data, rather than defining them in advance (Glaser 1998; Glaser and Strauss 1967) . In the analyzing process, the accessed information was formulated into themes in an open coding process, and afterwards categorized into core themes in an axial coding process. The following themes were identified: Risks and insecurity; stigmatization during social meals; revealing or concealing; cooking and food preferences; and gratitude. The first three themes have already been introduced in a previous publication (Diesen et al. 2014) . The theme of gratitude, which is the focus of the present article, has been divided into two sub themes: Gratitude towards the historical and geographical circumstances that had made the participants eligible for treatment and support; and gratitude towards their parents' efforts with their diet. The theme which related to cooking has been referred to in both articles, but has not been subject for a more specific focus.
Quotes and variables to highlight the core themes in the emerging theory were then located in the process of a selective coding of the transcripts. The quotes have been translated from Norwegian to English. Focus has been on translating the meaning of the quotes, rather than translating word for word. Where the quote is a direct response to the question BHave you ever thought about how your life could have been under different circumstances?^it has been highlighted. The remaining quotes were parts of longer narratives. Participant information has been removed completely in order to protect their anonymity. The quotes have been marked with M for male and F for female, and numbered in order of appearance. Seven of the eleven participants have been quoted in the results. This is not to say that they were the only seven who expressed gratitude, but rather because their formulations were better suited. The remaining four participants expressed similar views with different formulations.
Results
Data from the qualitative interviews showed that the participants seemed to agree unanimously upon the importance of dietary compliance during infancy, childhood and adolescence. The transcript material from the interviews showed no apparent connection between the following described gratitude and individual dietary compliance in adult age. None of the participants expressed any negative counterfactual thoughts, i.e. 'why me'; envy towards healthy relatives or wishing they had been born without the genetic disorder. Only positive counterfactual thoughts were displayed in the interviews.
The Participants' Gratitude Towards the Historical and Geographical Circumstances That Had Made Them Eligible for Treatment and Support
All participants referred to the diet and the protein substitute as their medicine. The diagnostic and therapeutic history of PKU was known to them, and the inconvenience of the diet was considered to be the price they had to pay to remain cognitively unaffected by the condition. They had accepted their condition, and as there was nothing they could do about it, they were grateful for their access to treatment. In Norway, the protein substitute is free on prescription, and the costs of several low-protein special products are deductible expenses, which makes them affordable to those who need them. The majority of the participants reflected on the fact that there are countries where treatment isn't at all affordable or available, as F1 did when she considered herself to be lucky to live in Norway:
Interviewer: BHave you ever thought about how your life could have been under different circumstances?F 1: BI have given it some thought, that: Wow, I'm incredibly lucky, and incredibly lucky to live in Norway. Here we get all our medications for free, at least practically [laughs] .F 1 reflected on her position in the world here and now. A few other participants reflected on their position in relevance to the PKU history in a worldly historic and developmental perspective. Their thoughts went out to those who had not been lucky enough to be born in a peaceful time in an industrialized country. A few participants, like F2, had thought about how life could have turned out, if the circumstances had been different. […] And I've thought that it could have been me.Î n stating that she realized that life could have been worse, F2 implicated that she considered herself to be fortunate, because she was not born during the Second World War and she had received treatment. Some other reflections about their place of birth, citizenship and historical position were evidently connected to the history of PKU. A few of the participants had older family members with PKU who were severely brain damaged. These family members were born prior to the introduction of the newborn screening tests. All participants had seen photos of untreated, disabled individuals with PKU. Awareness of the difference with and without dietary treatment had made profound impressions on their existential mindsets. M1 was one of the participants who had older and severely disabled relatives with PKU, and although they were distant relatives and the contact was limited, meeting them had made a deep impression which put his healthy functions in context.
Interviewer: BHave you ever thought about how your life could have been under different circumstances?M 1: BI'm just really, really glad that the medications came before I was born. I see how it could have turned out, and I'm very happy about it.Ŝ eeing disabled people with PKU, whether it was in real life or in photographs, definitely affected the positive counterfactual thoughts with all the participants. It provided visual images that helped clarify the information that had been given to them from professionals, and it helped them put their life outcome in perspective.
The available and affordable treatment did not, however, only come with positive associations. In order to illustrate the complexity of the participants' reflexivity, these results include some negative participant attitudes towards the hospital treatment program. As part of the complex PKU treatment program, hospital staffs monitor the patient's blood levels on a regular basis. After reaching the age of 18, blood tests become voluntary. The majority of the participants chose to send blood samples less frequently, or not at all, especially when there was an actual risk of showing higher values than recommended. Although they were grateful for treatment availability, their feelings towards the centralized treatment hospital were somewhat ambiguous. They were both fed-up of being monitored, but also highly appreciative for having someone to turn to. For a few of the participants, the blood monitoring had become such a strain that they contacted the interviewer prior to the interview to make sure that their participation did not imply any blood tests, even though the letter of consent had stated that the study did not include medical testing. They had reached a saturation point after having had their blood monitored on a frequent basis their entire life. A few of them described this resentment, and like M2, they compared it with being on a reality show with constant surveillance. M2: BI feel like I'm in a reality show: 'The Biggest Loser' or something, because it's like we're eating secretly, and it's just like somebody is watching. I've got the hospital testing me, right? They're watching, like: Oh, you have eaten something you shouldn't have. It's like we're under surveillance by, I don't know, the police or something.Ĝ etting told that their blood levels were too high by staff at the OUH was something that could provoke a great amount of shame. The majority of the participants had acquired such awareness of how the food they ate affected their blood levels, that being told that their levels were too high was hardly new or surprising information for them. They understood the benefits of the blood tests in a research point of view, but they did not see how it benefited their own person, now that they were adults with good insight of their own situation.
While the institutionalized blood monitoring could be a little too much to handle for the participants at times, the expert information provided by staff at OUH was highly valued. The majority of the participants expressed gratitude for being able to call experts who were ready to provide answers and assistance whenever they needed it. Talking with the professionals at OUH had made a positive difference to several of them, as for F3 when she had worries during her first pregnancy.
F3: BI had a lot of thoughts about giving birth, if there was anything special I had to consider, other than the diet. You have a lot of questions, you sit and wonder, and nobody at the local hospital knows the answers, because they don't know anything [about PKU]. So I called the specialist at Oslo University Hospital and I was just fascinated. We talked and I got to ask all my questions, and she asked me how I was doing. When we hang up, we had talked for 45 min, just like that, and I thought: Wow.T he majority of the participants had similar experiences concerning the value of having experts to call, when in need of backup. It could be to clarify questions they had themselves, or a need to communicate information about PKU to their GP or other health professionals in the general health care system.
In addition to the participants' gratitude towards the historical and geographical circumstances that had made them eligible for treatment and support, there was one other theme that stood out. All the participants reflected with considerable gratitude upon the significant efforts made by their parents.
The Participants' Gratitude Towards Their parents' Efforts with Their Diet
The everyday maintenance of the diet was referred to as hard work. In the critical childhood years, the PKU diet requires meticulous calculation of the protein content in the food that the child consumes. This then needs to be calculated into a daily pre-given allowed protein amount that cannot be exceeded or diminished. The child's food intake therefore needs to be constantly monitored. Drinking the protein substitute is absolutely necessary for the child, and at the time when the participants in this study were children, the protein substitute was far from tasty. The bakery products are usually produced at home; there are few shortcuts to making low protein food as almost all ready prepared or semi-prepared food products contain protein. As adults facing taking over full responsibility for their own diet, they now recognized the dedication of parents to a child with PKU. The mothers had the ultimate responsibility when it came to preparing food for the family. F4 described her image of what her mother had to do when F4 was an infant: F4: BI remember my mother telling me about when she was breastfeeding me. She had to weigh me first, then breastfeed me, and then weigh me to find out how much I had drunk, because I could only drink this much breast milk [laughs and illustrates with her thumb and index finger close to each other], and it was probably a damn hassle. Then she had to heat the protein substitute and cool it, and there was some oil that had to be added, and then she had to try to get that into me, after I had just been breastfed and was full.T he appreciative reflections about their mothers' efforts began with infancy, as F4 said, and continued through childhood and adolescence. In the following quote, F1 interrupted herself when she was about to criticize her mother's food, while talking about her food-related memories from childhood. Making tasty low protein food required some experimenting, which was not always a success. However, it was important for F1 not speak about her mother's food in a discrediting way, because after all, it was the effort that counted: F1: BSometimes when I grew up, my mother made me food that I didn't really [silent pause]. Well no, you know what, I'm not going to say it, because with the effort that she made, I see how she's working and hanging in there and yes, I have always been grateful for that.T he majority of the participants talked about how they had protested and tested limits regarding the food that was served to them in their childhood, which is not unusual for children. However, knowing the severe outcome a dietary disruption could create for a child with PKU, their parents could never succumb to their child's objections. As adults, the participants recognized that a stringent attitude towards their protests at the dining table was crucial for their normal cognitive development.
M3: BI think that the fundamental importance for me continuing my diet and that I've had a normal development was my mother's strictness. How skilled or how committed she was to my diet.T heir parents' ability to stick with the diet and not give up, although it could be very demanding was highly appreciated. All the participants honored their parents for following it through. The honor was granted in comparison to what could have been. F4 said it straight out:
Interviewer: BHave you ever thought about how your life could have been under different circumstances?F 4: BI feel lucky that I have the parents that I have. I could have had parents who just didn't care about my diet, so that I'd become brain damaged.D
iscussion
The results have shown how the participants in the study displayed their reflexive gratitude towards the historical and geographical circumstances that had made them eligible for treatment, and towards their parents' efforts with preparing the food for the PKU diet. All the participants in this study expressed some form of gratitude regarding the two subthemes. It may seem like a paradox to have a rare, chronic disorder that entails a substantial extra burden in time spent (Eijgelshoven et al. 2013) , limited food options and unwanted attention (Di Ciommo et al. 2012; Diesen et al. 2014; Frank et al. 2007; Vegni et al. 2010 ) and still feel grateful for their life situation. However, the positive counterfactual thoughts can also be seen as a major coping strategy for people with PKU. The gratitude identified and presented in this study may be an essential part of what is helping the participants to cope with their condition in their everyday lives, and their choice to focus on positive counterfactual thoughts rather than negative should be considered an active and informed decision.
Both parents of children with PKU and professionals working with PKU patients may have experienced difficult and challenging times and situations, but they know that it is worth it. What they may not be consciously aware of is what the results here have shown, which is that the young adults with PKU, who reflect on what could have been, are utterly and explicitly grateful for all that has been done for them. I hope that this message can be conveyed to the people who should receive the thanks.
The results describe how the participants reflected upon their selves on a structural level of history and society, and on a subjective level in their relationship with their parents. The described way of reflecting upon information regarding what might have been is not necessarily a characteristic that is exclusive to the participants in this study, nor does it exclusively belong to early treated adults with PKU. It is rather a trait common to educated, modern individuals of our time (Giddens 1991) . However, the situation is extreme for the early treated individuals with PKU due to the exceptional circumstances, this meaning the stringent dietary treatment and the uniquely severe disease outcome if the diet is not adhered to. There is no doubt that early treated people with PKU would have lived a significantly different life, had it not been for science and dedicated help from professionals and close relations.
The participants' somewhat ambiguous attitude towards OUH, as shown in the results, is not to be interpreted as a sign of ingratitude or a way of distancing themselves. It is rather a reflexive attitude based on conscious information processing. What is considered a mode of risk management and risk reduction, as well as knowledge development regarding a population at risk from the hospital's side, was referred to as a type of surveillance that invaded the participants' privacy. This illustrates the way health surveillance is argued to work by contributors to the field of 'surveillance studies' (French and Smith 2013) . From the participants' point of view, they already knew what the blood tests would show, one way or another, and they did not want to be lectured. They were still grateful for all that had been done for them, and when in need, they knew who to turn to.
Voices in the medical environment have valid reasons for arguing that independent decisions to breach the advised medical follow-up could potentially be very harmful for the early treated adult with PKU (ten Hoedt et al. 2011 ). This may be a downside to the development of reflexive autonomic agency in late modernity, where individuals no longer put their complete trust in authorities (such as doctors) without asking questions and comparing new information with existing knowledge. Many people with rare disorders experience misunderstandings and lack of expert knowledge when they come in contact with general health services. This necessitates the individual to make independent decisions regarding their health care (Budych et al. 2012; Grut and Kvam 2012) . In order to ensure a good dialogue, it is therefore important for health professionals, including genetic counselors, to acknowledge that a societal development of modern communication and technology entails a development of reflexive and autonomous patients. In a doctor-or counselor-patient relationship, it becomes increasingly important that the authoritarian part takes the time to listen, and learn what each patient knows and finds important about their particular condition and way of life, and adapt the information accordingly. This paper is a contribution to the knowledge development in this field. It is also an acknowledgement to devoted parents and members of the medical society. We have more to discover about people with PKU, both in Norway and in other countries.
Study Limitations
The sample is small, which is a limitation to the study. However, PKU is a rare disorder, and there are not that many individuals to choose from. The sample included both adherent and non-adherent individuals, which should secure a sufficient variety in life experiences within the selection. This study only includes one particular age-group, and as early and successfully treated individuals with PKU grow older, age comparison studies will be appropriate.
Because the sample is small and the method was limited to one interview per participant, it is not possible to assess the degree of influence which the displayed gratitude had on the participants' lives. However, gratitude can be linked to wellbeing as a positive coping strategy (Wood et al. 2010) , and a strong correlation between gratitude and enhanced quality of life for people living with other chronic illnesses has been shown (Eaton et al. 2013) . From this, we may assume that having a grateful attitude towards the given circumstances in life may indeed have a positive influence on the participants' sense of well-being.
Another possible limitation was that those who were willing to participate were asked to return a postal letter of consent, and to participate in in-depth interviews. This may have resulted in a self-selection of those who were active and verbal.
The absence of negative counterfactual thoughts amongst the interviewees, such as envy towards people born without PKU, could be due to the researcher's way of asking questions. If so, it is a limitation to the study. However, the participants talked freely and were not specifically asked to talk about the described subject, and so it would be wrong to assume that they shared their gratitude because they felt that they had to.
Future Research Recommendations
We do not know how or if the described gratitude correlates to the health related quality of life of successfully treated adults with PKU. This is an aspect that remains undisclosed at this point in time, because quality of life among people with PKU has not yet been researched in Norway, though it does deserve attention. Also, gratitude could be influential as a coping mechanism in other chronic illnesses, and needs to be recognized as such in future research regarding lived experiences and coping.
Conclusive Remarks
The findings presented in this paper demonstrate the grateful reflections that young adult individuals with phenylketonuria (PKU) show regarding the historical development of scientific knowledge on the diagnostics and treatment; the treatment and information availability in Norway, and the parental dedication and support that enabled the participants and their peers to have a healthy cognitive development. The described gratitude is suggested to be one major positive coping strategy for the affected individuals. On a structural level, gratitude as a result of a reflexive comparison process provides insight on the well-informed individual of our modern society. On a personal level, the gratitude provides an acknowledgement to all of those who devote their time and effort to enable individuals with PKU to have a healthy life outcome.
